wo 2019/149876 A 1 IMUM UNIUNI N DO D TT NT 


(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 


World Intellectual Propert > 
naan Oia A T 2 UDO IT CAAA A T DOE T DODO 


International Bureau EA (10) International Publication Number 


WO 2019/149876 A1 


(43) International Publication Date 
08 August 2019 (08.08.2019) WIPOIPCT 


(51) International Patent Classification: HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, 
GI6H 40/60 (2018.01) G16H 20/17 (2018.01) KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, 
(21) International Application Number: MGS MN MWENDE M Me NA Ne Oe 
bëtip0is0s3430 OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, 
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, 

(22) International Filing Date: TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 


Oh Febriry 2013:(01:0277013) (84) Designated States (unless otherwise indicated, for every 
(25) Filing Language: English kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, 


(26) Publication Language: English UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
(30) Priority Data: TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
62/625,596 02 February 2018 (02.02.2018) US EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
1850334-2 26 March 2018 (26.03.2018) SE MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 
: ; TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 

(71) Applicant: CELLINK AB [SE/SE]; Arvid Wallgrens KM, ML, MR, NE, SN, TD, TG). 


backe 20, 413 46 Goteborg (SE). 


(72) Inventors: GATENHOLM, Erik; Aschbergsgatan 32,411 Published: 
33 Göteborg (SE). MARTINEZ, Hector; Lévskogsgatan — with international search report (Art. 21(3)) 
2B, Lgh 1302, 413 20 Goteborg (SE). 


(74) Agent: ZACCO SWEDEN AB; P.O. Box 5581, Val- 
hallavagen 117N, 114 85 Stockholm (SE). 


(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, 
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, 


(54) Title: ROBOTIC SYSTEMS AND RELATED METHODS FOR DISPENSING A SUBSTANCE 


(57) Abstract: The present disclosure relates to aa computer implemented method 


ARE _ $10 l i for determining a substance dispensing plan. The method comprises obtaining 
Obtaining a digital representation of a set of a person's current bodily S s ` i h 

PS sce features 22M (S10) a digital representation of a set of a person's current bodily features. The 
5101 i : ‘a : : 

i Scania tha parsons fase method further comprises determining (S20) a substance dispensing plan based on 

po STR a comparison between the digital representation of the set of the person's current 

eee ea eed aras "1 bodily features and a set of desired bodily features. The present disclosure also 

[ena ea E S Sip TTT TTT relates to corresponding computer programs, control systems and robotic systems. 


| Comparing the digital representation of the set of the person’s current i 
facial features to a set of desired facial features 1 


1 
Determining the presence of one or more wrinkles based on the | 
obtained digital representation of the set of the person's current bodily i 
features 1 


I 
| Comparing the digital representation of the set of the person’s current | 
f bodily features to a digital representation of a set of desired bodily ! 
1 features I 


$20 
Determining a substance dispensing plan based on a comparison 
between the digital representation of the set of the person's current 
bodily features and a set of desired bodily features 


Using, at least in part, an artificial intelligence algorithm for making | 
the comparison between the digital representation of the set of the ! 


I 522 1 
i Determining how much substance to place under the skin of the person ! 
i to fill one or more wrinkles based on the comparison between the digital , 
' representation of the set of the person’s current bodily features and the | 
i set of desired bodily features l 


1 
| Dispensing the substance, via a syringe, based on the determined l 
substance dispensing plan I 


10 


15 


20 


25 


WO 2019/149876 PCT/EP2019/052480 


1 


Robotic systems and related methods for dispensing a substance 
TECHNICAL FIELD 


The present disclosure relates to methods and systems for planning a procedure and 


associated computer programs. 
BACKGROUND 


The need for surgery comprising steps acting in subcutaneous regions of a patient is constantly 
rising. The need for introducing a substance into a subcutaneous region of a patient is typically 
needed as part of such surgical procedures. For instance, in cosmetic surgery filler may be 


introduced into a subcutaneous region in order to smooth out a wrinkle. 


The substances are often delivered transcutaneously, which may be associated with a number 
of potential problems. For instance, hematoma, nerve damage, infection and scarring may 


constitute potential problems. 


Another problem associated primarily with cosmetic surgery is the risk of the surgical outcome 
not matching the desired outcome. The patient is typically at the mercy of the surgeon, who 
has all the problems associated with being human, such as problems associated with 
concentration, precision in motor skills and the need to keep skills current through constant 


practice. 


There is thus a need in the art for methods and systems which is able to provide improved 


aesthetical outcomes and at the same time reduce the risk of complications. 
SUMMARY 


The present invention draws on the strengths of image processing in many different 
applications, in particular in combination with artificial intelligence, to determine how to 
optimally administer a substance, such as a filler, medicine, anaesthesia and/or a vaccine, into 
a subcutaneous region. The present disclosure further relates to systems for carrying out the 


determined plan of how to optimally administer the substance. 


In particular, the present disclosure relates to a computer implemented method for determining 


a substance dispensing plan. Such method may be used for e.g. transcutaneous delivery of a 
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substance into a subcutaneous region. The method comprises obtaining a digital representation 
of a set of a person’s current bodily features. The method further comprises determining a 
substance dispensing plan based on a comparison between the digital representation of the set 
of the person’s current bodily features and a set of desired bodily features. The method thereby 
enables automatic methods for determining how to optimally dispense the substance into the 
subcutaneous region. The method further enables the integration of artificial intelligence 
methods for determining the substance dispensing plan, which may provide a more accurate 
substance dispensing plan than a human counterpart would be able to do. In other words, the 
method is thereby able to provide plans for dispensing a substance into a subcutaneous region 
faster and more accurate than a human counterpart would be able to do. The improved 
accuracy of the substance dispensing plan translates to reduced treatment times and/or a 
reduced probability for complications, while simultaneously achieving superior results 


compared to the technology of the prior art. 


According to some aspects, the method further comprises comparing the digital representation 
of the set of the person’s current bodily features to a digital representation of a set of desired 
bodily features. Comparing the digital representation to the set of desired bodily features 
enables determining the differences between the digital representation of the set of the 
person’s current bodily features and the digital representation of a set of desired bodily 
features. The comparison can thereby produce input, in particular in the form of the differences 
between current and desired bodily features, for the determination of the substance dispensing 


plan. 


According to some aspects, obtaining a digital representation of a set of a person’s current 
bodily features further comprises scanning the person’s face, and generating a digital 
representation of a set of the person’s current facial features. Scanning the person’s face is a 
quick and accurate way to obtain a digital representation of a set of the person’s current facial 
features. Scanning the person’s face further enables obtaining a digital representation from 
different angles and at different distances, thereby enabling obtaining an accurate, three- 


dimensional digital representation of the set of the person’s current facial features. 


According to some aspects, the step of generating a digital representation of a set of the 


person’s current facial features is performed, at least in part, using facial recognition. Facial 
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recognition can efficiently identify a set of facial features, and can provide an efficient digital 
representation of the set of the person’s current facial features. Facial recognition may further 
be used in combination with artificial intelligence in order to efficiently determine the substance 


dispensing plan. 


According to some aspects, the method further comprises comparing the digital representation 
of the set of the person’s current facial features to a set of desired facial features. Comparing 
the digital representation to the set of desired facial features enables determining the 
differences between the digital representation of the set of the person’s current facial features 
and the digital representation of a set of desired facial features. The comparison can thereby 
produce input, in particular in the form of the differences between current and desired facial 


features, for the determination of the substance dispensing plan. 


According to some aspects, the method further comprises determining the presence of one or 
more wrinkles based on the obtained digital representation of the set of the person’s current 
bodily features. According to some aspects, the method further comprises determining how 
much substance to place under the skin of the person to fill the one or more wrinkles based on 
the comparison between the digital representation of the set of the person’s current bodily 
features and the set of desired bodily features. A particular strength of the disclosed method is 


its ability to enable to both identify and cosmetically remedy wrinkles. 


According to some aspects, determining the substance dispensing plan comprises using, at least 
in part, an artificial intelligence algorithm for making the comparison between the digital 
representation of the set of the person’s current bodily features and the set of desired bodily 
features. The use of an artificial intelligence algorithm can increase both the accuracy of the 
substance dispensing plan and the determination of what are the relevant steps and parameters 
of the plan. The artificial intelligence algorithm may also reduce treatment times and probability 


of complications associated with dispensing the substance. 


According to some aspects, the substance dispensing plan comprises at least one of a syringe 
skin penetration location, a syringe skin penetration attitude, and a syringe skin penetration 


depth. 
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According to some aspects, the method may further comprise dispensing the substance, via a 
syringe, based on the determined substance dispensing plan. Syringes provide straightforward 
ways of transcutaneous delivery of most substances. Syringes may be reused several times 
during treatment. Syringes further offer the advantage of easily administer the substance at 


different locations and/or attitudes. 


According to some aspects, the substance dispensing plan comprises dispensing substance at a 
substance dispensing volume at a subcutaneous region of the person. The inclusion of a syringe 
skin penetration location, a syringe skin penetration attitude, a syringe skin penetration depth 
and/or dispensing substance at a substance dispensing volume at a subcutaneous region of the 
person thereby enables carrying out the method manually, semi-automatically or fully 


automatically. 


According to some aspects, determining the substance dispensing plan comprises determining 
at least one instruction for control of movement of a robotic arm holding the syringe based on 
the determined syringe skin penetration location(s) and/or syringe skin penetration attitude(s) 
and/or syringe skin penetration depth(s). The determination of the substance determining plan 
may comprise determining at least one instruction for control of dispensing of the substance 
via the syringe, said at least one instruction for dispensing of the substance of the syringe being 


correlated to the instructions for control of movement of the robotic arm. 


The present disclosure further relates to a computer program comprising computer program 
code which, when executed, causes a robotic system to carry out the method as described 
above and below. The computer program is configured to carry out the disclosed method for 
determining a substance dispensing plan and therefore has all the associated technical effects 


and advantages. 


The present disclosure also relates to a control system for determining a substance dispensing 
plan for e.g. transcutaneous delivery of substance into a subcutaneous region. The control 
system may also control, fully or in part, the following transcutaneous delivery of substance into 
a subcutaneous region. The control system comprises control circuitry. The control circuitry is 
configured to carry out the method as described above and below. The control system is 
configured to cause a system which it controls to carry out the disclosed method for determining 


a substance dispensing plan, and optionally executing transcutaneous delivery of substance into 
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a subcutaneous region and therefore has all the associated technical effects and advantages. 
The control system can be integrated into a system having components necessary to carry out 
the disclosed method, thereby extending the functionality of existing systems or integrating 


separate systems into a single, larger system with extended functionality. 


According to some aspects, the control circuitry comprises a processor and a memory, wherein 
the memory is configured to store a computer program as described above and below thereon, 
and wherein the processor is configured to execute the computer program stored on the 


memory. 


The present disclosure further relates to a robotic system for determining and executing a 
substance dispensing plan. The robotic system comprises a robotic arm. The robotic system 
further comprises a substance delivery system configured to dispense the substance into a 
subcutaneous region. The robotic system also comprises at least one camera. The robotic 
system additionally comprises control circuitry. The at least one camera is configured to obtain 
a digital representation of a set of a person’s current bodily features. The control circuitry is 
configured to determine a substance dispensing plan based on a comparison between the 
digital representation of the set of the person’s current bodily features and a set of desired 
bodily features. The robotic system physically implements a system able to carry out the method 
for determining and executing a substance dispensing plan, for e.g. transcutaneous delivery of 
a substance into a subcutaneous region, and thus has all the technical effects and advantages 


of the disclosed methods. 


According to some aspects, the substance delivery system is configured to dispense the 
substance based on the determined substance dispensing plan. The robotic system is thereby 


further configured to carry out the determined substance dispensing plan. 


According to some aspects, the control circuitry comprises a processor and a memory. The 
memory is configured to store a computer program as described above and below thereon. The 


processor is configured to execute the computer program stored on the memory. 


According to some aspects, the substance delivery system comprises a syringe arranged at the 


robotic arm. The substance delivery system is configured to dispense the substance via the 
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syringe. The ability for transcutaneous delivery of the substance is thereby integrated into the 


substance delivery system. 


According to some aspects, the substance delivery system is configured to receive a cartridge 
comprising a syringe. The cartridge comprises the substance. The substance delivery system is 
configured to dispense the substance via the syringe. The ability for transcutaneous delivery of 
the substance is thereby provided by the received cartridge, and the substance delivery system 
is configured to deliver the substance indirectly by acting on the cartridge to cause the 


substance to be dispensed via the syringe. 


According to some aspects, the robotic arm is configured to move in six degrees of freedom. 
The ability to move in six degrees of freedom greatly extends the range of possible treatments 
as well as the degree to which a desired result can be achieved. In particular, a six degree of 
freedom robotic arm is able to perform a transcutaneous penetration at a wide range of 


attitudes. 


According to some aspects, the control circuitry is further configured to compare the digital 
representation of the set of the person’s current bodily features to a digital representation of a 
set of desired bodily features. Comparing the digital representation to the set of desired bodily 
features enables determining the differences between the digital representation of the set of 
the person’s current bodily features and the digital representation of a set of desired bodily 
features. The comparison can thereby produce input, in particular in the form of the differences 
between current and desired bodily features, for the determination of the substance dispensing 


plan. 


According to some aspects, the at least one camera is configured to scan the person’s face. The 
control circuitry is configured to generate a digital representation of a set of the person’s 
current facial features based on the scan. Scanning the person’s face is a quick and accurate way 
to obtain a digital representation of a set of the person’s current facial features. Scanning the 
person’s face further enables obtaining a digital representation from different angles and at 
different distances, thereby enabling obtaining an accurate, three-dimensional digital 


representation of the set of the person’s current facial features. 
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According to some aspects, the control circuitry is configured to generate the digital 
representation of the set of the person’s current facial features, at least in part, using facial 
recognition. Facial recognition can efficiently identify a set of facial features, and can provide an 
efficient digital representation of the set of the person’s current facial features. Facial 
recognition may further be used in combination with artificial intelligence in order to efficiently 


determine the substance dispensing plan. 


According to some aspects, the comparison between the digital representation of the set of the 
person’s current bodily features and the set of desired bodily features comprises a comparison 
between the digital representation of the set of the person’s current facial features and a set of 
desired facial features. Comparing the digital representation to the set of desired facial features 
enables determining the differences between the digital representation of the set of the 
person’s current facial features and the digital representation of a set of desired facial features. 
The comparison can thereby produce input, in particular in the form of the differences between 


current and desired facial features, for the determination of the substance dispensing plan. 


According to some aspects, the control circuitry is configured to determine the substance 
dispensing plan using, at least in part, an artificial intelligence algorithm for making the 
comparison between the digital representation of the set of the person’s current bodily features 
and the set of desired bodily features. The use of an artificial intelligence algorithm can increase 
both the accuracy of the substance dispensing plan and the determination of what are the 
relevant steps and parameters of the plan. The artificial intelligence algorithm may also reduce 


treatment times and probability of complications associated with dispensing the substance. 


According to some aspects, the substance dispensing plan comprises at least one of a syringe 
skin penetration location, a syringe skin penetration attitude, and a syringe skin penetration 


depth. 


According to some aspects, the substance dispensing plan comprises dispensing substance at a 
substance dispensing volume at a subcutaneous region of the person. The inclusion of a syringe 
skin penetration location, a syringe skin penetration attitude, a syringe skin penetration depth 
and/or dispensing substance at a substance dispensing volume at a subcutaneous region of the 
person thereby enables carrying out the method manually, semi-automatically or fully 


automatically. 
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According to some aspects, determining the substance dispensing plan comprises determining 
at least one instruction for control of movement of a robotic arm holding the syringe based on 
the determined syringe skin penetration location(s) and/or syringe skin penetration attitude(s) 


and/or syringe skin penetration depth(s). 


According to some aspects, determining the substance determining plan comprises 
determining at least one instruction for dispensing of the substance via the syringe, said at least 
one instruction for dispensing of the substance of the syringe being correlated to the 


instructions for control of movement of the robotic arm. 


According to some aspects, the control circuitry is further configured to determine the presence 
of one or more wrinkles based on the obtained digital representation of the set of the person’s 
current bodily features. According to some aspects, the control circuitry is further configured to 
determine how much substance to place under the skin of the person to fill the one or more 
wrinkles based on the comparison between the digital representation of the set of the person’s 
current bodily features and the set of desired bodily features. A particular strength of the 


disclosed method is its ability to enable to both identify and cosmetically remedy wrinkles. 


According to some aspects, the substance delivery system is configured to dispense hyaluronic 
acid via the syringe. The robotic system is thereby configured to provide a dermal filler for 


cosmetic surgery, such as smoothing wrinkles. 


BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 illustrates method steps of a method for determining a substance dispensing plan; 
Figure 2 illustrates a control system for for determining a substance dispensing plan; and 


Figures 3 and 3b illustrate robotic systems for determining and executing a substance 


dispensing plan. 
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DETAILED DESCRIPTION 


Figure 1 illustrates method steps of a method for determining a substance dispensing plan and 


optionally execution such a method. 


The basic idea of the disclosed method is to use the digital representation to obtain information 
relating to a current state of the person, and to compare the current state with a desired state 
in order to determine the most effective way to get from the current state to being as close to 


the desired state as possible. 


Thus, the method comprises obtaining $10 a digital representation of a set of a person’s current 


bodily features. 


While the digital representation of the set of the person’s current bodily features will be 
described herein as mainly relating to static features, such as facial features, it is to be 
understood that the current bodily features may relate to dynamic features as well, such as 
pupil dilation and/or movement of the chest during breathing. The digital representation may 
also include information relating to things happening within the person, e.g. heart rate, blood 
pressure and/or blood flow, e.g. as seen with an infra-red camera. According to some aspects, 
the digital representation comprises information relating to mechanical properties of the 
subcutaneous region, such as lumps, bumps, cysts and/or swellings occurring under the skin of 


the person. 


The method further comprises determining S20 a substance dispensing plan based on a 
comparison between the digital representation of the set of the person’s current bodily features 


and a set of desired bodily features. 


The method thereby enables automatic methods for determining how to optimally dispense the 
substance into the subcutaneous region. The method further enables the integration of artificial 
intelligence methods for determining the substance dispensing plan, which may provide a more 
accurate substance dispensing plan than a human counterpart would be able to do. In other 
words, the method is thereby able to provide plans for dispensing a substance into a 
subcutaneous region faster and more accurate than a human counterpart would be able to do. 


The improved accuracy of the substance dispensing plan translates to reduced treatment times 


10 


15 


20 


25 


WO 2019/149876 PCT/EP2019/052480 
10 
and/or a reduced probability for complications, while simultaneously achieving superior results 


compared to the technology of the prior art. 


In order to facilitate the determination of the substance dispensing plan, the method preferably 
comprises comparing S15 the digital representation of the set of the person’s current bodily 
features to a digital representation of a set of desired bodily features. A comparison typically 
helps identifying regions on the surface of the person differing sufficiently from the set of 
desired bodily features. A great advantage of the comparison is that, in combination with an 
artificial intelligence algorithm, the act of comparing S15 may be used to train the artificial 


intelligence algorithm to identify criteria for determining S20 the substance dispensing plan. 


According to some aspects, the substance dispensing plan comprises at least one of a syringe 
skin penetration location, a syringe skin penetration attitude, and a syringe skin penetration 
depth. According to some aspects, the substance dispensing plan comprises dispensing 
substance at a substance dispensing volume at a subcutaneous region of the person. These are 
factors that an artificial intelligence algorithm is particularly suitable for determining. Since 
artificial intelligence algorithms, e.g. in the field of machine learning, herein considered to be a 
subfield of artificial intelligence, may be trained to perform many tasks at or above human-level 
performance, the disclosed method may be automatized to operate in a semi-automatic or 
automatic manner with results at or above human-level performance. Not only may procedures, 
e.g. in the field of cosmetic surgery, result in a more aesthetically pleasing outcome, but may 
also save time and/or reduce the risk of complications when implemented according to the 


determined substance dispensing plan. 


Thus, according to some aspects, determining S20 the substance dispensing plan comprises 
using S201, at least in part, an artificial intelligence algorithm for making the comparison 
between the digital representation of the set of the person’s current bodily features and the set 


of desired bodily features. 


The method is particularly suitable for determining a substance dispensing plan for skin 


treatment related cosmetic surgery procedures, such as getting rid of wrinkles. 


According to some aspects, obtaining S10 a digital representation of a set of a person’s current 


bodily features further comprises scanning $101 the person’s face, and generating $102 a digital 
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representation of a set of the person’s current facial features. Scanning the person’s face 
enables obtaining a digital representation from different angles and at different distances, 
thereby enabling obtaining an accurate, three-dimensional digital representation of the set of 
the person’s current facial features. Scanning the person’s face is a quick and accurate way to 


obtain a digital representation of a set of the person’s current facial features. 


According to some aspects, the step of generating S102 a digital representation of a set of the 
person’s current facial features is performed, at least in part, using facial recognition. Facial 
recognition algorithms enable identifying distinguishing features and/or performing statistical 
analysis of the scan of the person’s face in order to distill the scan into values and comparing 
the values with templates to eliminate variances. The facial recognition may be used in 
combination with 3D sensors in order to capture information about the shape of the face to 
which the facial features relate. The information obtained by the 3D sensors may then be used 
to identify distinctive features on the surface of the face, such as the contour of the eye sockets, 
nose, and chin. According to some aspects, using facial recognition comprises using machine 
learning and computer vision based, at least in part, on the distinguishing features and/or the 
statistical analysis to generate the digital representation of the set of the person’s current facial 


features. 


According to some aspects, the method further comprises comparing S11 the digital 
representation of the set of the person’s current facial features to a set of desired facial 
features. Comparing the digital representation to the set of desired facial features enables 
determining the differences between the digital representation of the set of the person’s 
current facial features and the digital representation of a set of desired facial features. The 
comparison can thereby produce input, in particular in the form of the differences between 
current and desired facial features, for the determination of the substance dispensing plan. The 
comparison may be performed using an artificial intelligence algorithm configured to 
determined differences between the digital representation of the set of the person’s current 
facial features and a set of desired facial features. Artificial intelligence algorithms have an 
advantage in that they may be configured to determine which differences are relevant for the 
downstream step of determining the substance dispensing plan. Many artificial algorithms, e.g. 
many machine learning algorithms, can be trained to handle a greater variety of facial features 


than a parametrized facial feature model is be able provide. 
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A potential application of the disclosed method is to determine a substance dispensing plan for 
obtaining a more youthful appearance with respect to a current appearance. An important 


feature relating to old age is wrinkles. 


Thus, according to some aspects, the method further comprises determining $12 the presence 
of one or more wrinkles based on the obtained digital representation of the set of the person’s 


current bodily features. 


When the wrinkles have been identified, a substance suitable for smoothing wrinkles can be 


introduced subcutaneously at a set of regions relating to the wrinkles. 


Thus, according to some aspects, the method further comprises determining S22 how much 
substance to place under the skin of the person to fill the one or more wrinkles based on the 
comparison between the digital representation of the set of the person’s current bodily features 


and the set of desired bodily features. 


When the substance dispensing plan has been determined, it may be executed, e.g. semi- 
automatically or automatically by a robotic system as described above and below. Thus, 
according to some aspects, the method comprises dispensing S30 the substance, via a syringe, 


based on the determined substance dispensing plan. 


Thus, according to some aspects, determining the substance dispensing plan comprises 
determining at least one instruction for control of movement of a robotic arm holding the 
syringe based on the determined syringe skin penetration location(s) and/or syringe skin 


penetration attitude(s) and/or syringe skin penetration depth(s). 


Further, according to some aspects, determining the substance determining plan comprises 
determining at least one instruction for dispensing of the substance via the syringe, said at least 
one instruction for dispensing of the substance of the syringe being correlated to the 


instructions for control of movement of the robotic arm. 


When the substance dispensing plan has been determined, it may be executed, e.g. semi- 
automatically or automatically by a robotic system as described above and below. Thus, 
according to some aspects, the method comprises dispensing S30 the substance, via a syringe, 


based on the determined substance dispensing plan. 
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The present disclosure also relates to a computer program comprising computer program code 
which, when executed, causes a robotic system to carry out the method as described above and 


below. 


Figure 2 illustrates a control system 200 for determining a substance dispensing plan. The 
control system 200 comprises control circuitry 250. The control circuitry 250 is configured to 
carry out the method as described above and below. According to some aspects, the control 
circuitry comprises 250 a processor 252 and a memory 254. The memory 254 is configured to 
store a computer program as described above and below thereon. The processor 252 is 
configured to execute the computer program stored on the memory. The control system can be 
integrated into a system having components necessary to carry out the disclosed method, 
thereby extending the functionality of existing systems or integrating separate systems into a 


single, larger system with extended functionality. 


Figures 3 and 3b illustrate robotic systems 300a, 300b for determining and executing a 
substance dispensing plan. The robotic systems 300a, 300b differ in the manner in which 
substance may be administered, as will be described further below. The robotic system 300a of 
Fig. 3a is configured to administer substance directly, while the robotic system of Fig. 3b is 
configured to administer substance indirectly, e.g. by acting on a cartridge 360 comprising the 


substance. 


In the following, a robotic system 300a, 300b for determining and executing a substance 
dispensing plan will be described. The described features apply to the robotic systems 30a, 300b 


of both Fig. 3a and Fig. 3b, unless stated otherwise. 


The robotic system 300a, 300b comprises a robotic arm 310. The robotic system 300a, 300b 
further comprises a substance delivery system 320a, 320b configured to dispense a substance 


into the subcutaneous region. 


The robotic system 300a, 300b also comprises at least one camera 340. According to some 
aspects, the robotic system 300a, 300b is configured to move one or more of the at least one 
camera 340 relative to the person for which the transcutaneous delivery of the substance is 
intended. The ability to move a camera relative to the person enables scanning a greater area 


of the person. If the relative motion further comprises the ability to change an attitude of the 
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camera, the person may be scanned from different angles, thereby enabling a three- 


dimensional scan of the person. 


According to some aspects, the at least one camera 340 comprises an infrared-, IR-, camera. 
According to some further aspects, the robotic system 300a, 300b, e.g. the IR-camera, is 
configured to emit infrared light. By shining IR light onto the skin of the person for which the 
transcutaneous delivery of the substance is intended, the IR light may be absorbed by red blood 
cells inside blood vessels, but scattered back by surrounding tissue. At least some of the IR light 
scattered back by the surrounding tissue can be detected by the IR-camera, thereby enabling 
the images captured by the IR-camera to be used as a basis for determining where the person’s 
blood vessels are located. Information enabling the detection of blood vessels may be used to 
ensure that the robotic system 300a, 300b avoids rupturing blood vessels, e.g. when inserting a 
syringe. In case the substance is intended to be inserted into the blood stream, e.g. a medicine, 
the information enabling the detection of blood vessels may be used to ensure that the 
substance is properly introduced into a blood vessel, e.g. via a syringe. The term infrared light 
is here to be understood as also comprising near infrared light, i.e. light having a wavelength 
within a range configured to cause the IR light may be absorbed by red blood cells inside blood 


vessels, but scattered back by surrounding tissue. 


The robotic system 300a, 300b additionally comprises control circuitry 350. The robotic system 
300a, 300b may comprise a control system for transcutaneous delivery of substance into a 
subcutaneous region, as described above and below, wherein the control circuitry 350 of the 


robotic system 300a, 300b comprises the control circuitry of the control system. 


The at least one camera 340 is configured to obtain a digital representation of a set of a person’s 
current bodily features. The at least one camera 340 may further comprise a stereo camera 
and/or a depth-sensing camera. A stereo camera and/or a depth-sensing camera enable 
obtaining a three-dimensional digital representation of the set of the person’s current bodily 


features. 


The control circuitry 350 is configured to determine a substance dispensing plan based on a 
comparison between the digital representation of the set of the person’s current bodily features 


and a set of desired bodily features. The robotic system 300a, 300b thereby enables performing 
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automatic methods for determining how to optimally dispense the substance into the 


subcutaneous region. 


The robotic system may however also be configured for manual and/or semi-automatic use 


based on the determined substance dispensing plan. 


According to some aspects, the robotic system 300a, 300b comprises and interface 370 
configured to provide the determined substance dispensing plan, e.g. via a display, a cable 
interface, such as a universal serial bus, USB, interface and/or a wireless interface, such as a 
WiFi-interface. The interface 370 may further be configured to receive command signals from a 
user, e.g. via a keyboard, a touch screen, a cable interface, such as a universal serial bus, USB, 
interface and/or a wireless interface, such as a WiFi-interface. The interface 370 thereby 
enables manual and/or semi-automatic control of the robotic system 300a, 300b, e.g. to carry 
out the determined substance dispensing plan. The interface 370 further enables a user to 


examine the determined substance dispensing plan before it is performed. 


The robotic system 300a, 300b further enables the integration of artificial intelligence methods 
for determining the substance dispensing plan, which may provide a more accurate substance 
dispensing plan than a human counterpart would be able to do. In other words, the robotic 
system 300a, 300b is thereby able to provide plans for dispensing a substance into a 
subcutaneous region faster and more accurate than a human counterpart would be able to do. 
The improved accuracy of the substance dispensing plan translates to reduced treatment times 
and/or a reduced probability for complications, while simultaneously achieving superior results 


compared to the technology of the prior art. 


Thus, according to some aspects, the substance delivery system 320a, 320b is configured to 


dispense the substance based on the determined substance dispensing plan. 


According to some aspects, the control circuitry 350 comprises a processor 352 and a memory 
354. The memory 354 is configured to store a computer program for transcutaneous delivery of 
a substance into a subcutaneous region, as described above and below, thereon. The processor 


352 is configured to execute the computer program stored on the memory 354. 


The substance delivery system 320a, 320b may be configured to dispense the substance either 


directly or indirectly. For instance, according to some aspects the substance delivery system 
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320a comprises a syringe 330 arranged at the robotic arm 310. The substance delivery system 
320a is configured to dispense the substance via the syringe 330. The substance delivery system 
320a is thereby configured to dispense the substance directly via the syringe 330. According to 
some aspects, the substance delivery system 320b is configured to receive a cartridge 360 
comprising a syringe 330. The cartridge 360 comprises the substance. The substance delivery 
system 320b is configured to dispense the substance via the syringe 330. The substance delivery 
system 320b is thereby configured to dispense the substance indirectly by acting on an external 


object in the form of a cartridge 360 comprising a syringe 330. 


According to some aspects, the substance dispensing plan comprises at least one of a syringe 
skin penetration location, a syringe skin penetration attitude, and a syringe skin penetration 


depth. 


According to some aspects, the system is adapted to determine the substance dispensing plan 
by determining at least one instruction for control of movement of a robotic arm holding the 
syringe based on the determined syringe skin penetration location(s) and/or syringe skin 


penetration attitude(s) and/or syringe skin penetration depth(s). 


Further, according to some aspects, the system is further adapted to determine the substance 
determining plan by determining at least one instruction for dispensing of the substance via the 
syringe, said at least one instruction for dispensing of the substance of the syringe being 


correlated to the instructions for control of movement of the robotic arm. 


According to some aspects, the substance dispensing plan comprises dispensing substance at a 
substance dispensing volume at a subcutaneous region of the person. According to some 
aspects, the substance dispensing plan comprises dispensing anaesthesia, e.g. at the 


subcutaneous region. 


These are factors that an artificial intelligence algorithm is particularly suitable for determining. 
Since artificial intelligence algorithms, e.g. in the field of machine learning, herein considered to 
be a subfield of artificial intelligence, may be trained to perform many tasks at or above human- 
level performance, the disclosed robotic system 320a, 320b may be automatized to operate in 
a semi-automatic or automatic manner with results at or above human-level performance. Not 


only may procedures, e.g. in the field of cosmetic surgery, result ina more aesthetically pleasing 
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outcome, but may also save time and/or reduce the risk of complications when implemented 
according to the determined substance dispensing plan. Thus, according to some aspects, the 
control circuitry 350 is configured to determine the substance dispensing plan using, at least in 
part, an artificial intelligence algorithm for making the comparison between the digital 
representation of the set of the person’s current bodily features and the set of desired bodily 


features. 


In order to be able to effectively provide wide range of possible syringe skin penetration 
locations, syringe skin penetration attitudes, and syringe skin penetration depths, the robotic 
arm may be configured to move in six degrees of freedom. The ability to move in six degrees of 
freedom greatly extends the range of possible treatments as well as the degree to which a 
desired result can be achieved. In particular, a six degree of freedom robotic arm is able to 


perform a transcutaneous penetration at a wide range of attitudes. 


According to some aspects, the control circuitry is further configured to compare the digital 
representation of the set of the person’s current bodily features to a digital representation of a 
set of desired bodily features. Comparing the digital representation to the set of desired bodily 
features enables determining the differences between the digital representation of the set of 
the person’s current bodily features and the digital representation of a set of desired bodily 
features. The comparison helps identifying regions on the surface of the person differing 
sufficiently from the set of desired bodily features. The comparison can thereby produce input, 
in particular in the form of the differences between current and desired bodily features, for the 
determination of the substance dispensing plan. A great advantage of the comparison is that, in 
combination with an artificial intelligence algorithm, the act of comparing may be used to train 
the artificial intelligence algorithm to identify criteria for determining the substance dispensing 


plan. 


According to some aspects, the at least one camera is configured to scan the person’s face. The 
control circuitry is configured to generate a digital representation of a set of the person’s 
current facial features based on the scan. Scanning the person’s face is a quick and accurate way 
to obtain a digital representation of a set of the person’s current facial features. Scanning the 


person’s face further enables obtaining a digital representation from different angles and at 
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different distances, thereby enabling obtaining an accurate, three-dimensional digital 


representation of the set of the person’s current facial features. 


According to some aspects, the control circuitry is configured to generate the digital 
representation of the set of the person’s current facial features, at least in part, using facial 
recognition. Facial recognition algorithms enable identifying distinguishing features and/or 
performing statistical analysis of the scan of the person’s face in order to distill the scan into 
values and comparing the values with templates to eliminate variances. The control circuitry 
may be configured to use facial recognition in combination with 3D sensors in order to capture 
information about the shape of the face to which the facial features relate. The information 
obtained by the 3D sensors may then be used to identify distinctive features on the surface of 
the face, such as the contour of the eye sockets, nose, and chin. According to some aspects, the 
control circuitry is configured to use machine learning and computer vision based, at least in 
part, on the distinguishing features and/or the statistical analysis to generate the digital 


representation of the set of the person’s current facial features when using facial recognition. 


According to some aspects, the comparison between the digital representation of the set of the 
person’s current bodily features and the set of desired bodily features comprises a comparison 
between the digital representation of the set of the person’s current facial features and a set of 
desired facial features. Comparing the digital representation to the set of desired facial features 
enables determining the differences between the digital representation of the set of the 
person’s current facial features and the digital representation of a set of desired facial features. 
The comparison can thereby produce input, in particular in the form of the differences between 


current and desired facial features, for the determination of the substance dispensing plan. 


According to some aspects, the control circuitry 350 is further configured to determine the 
presence of one or more wrinkles based on the obtained digital representation of the set of the 
person’s current bodily features. According to some further aspects, the control circuitry 350 is 
configured to determine how much substance to place under the skin of the person to fill the 
one or more wrinkles based on the comparison between the digital representation of the set of 
the person’s current bodily features and the set of desired bodily features. The robotic system 
320a, 320b is thereby configured to identify facial features related to the appearance of an old 


person, and to carry out the necessary steps in providing a more youthful appearance to the 
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person. In order to effectively smooth the one or more wrinkles, the substance delivery system 


320a, 320b may be configured to dispense hyaluronic acid via the syringe 330. 


The functionality of the robotic system 320a, 320b may be further extended by adding the ability 
to remove blood and/or tissue and including said functionality as part of the substance 
dispensing plan. For instance, before or instead of, smoothing out one or more wrinkles, it may 
be desirable to reduce subcutaneous fat content. Thus, according to some aspects, the robotic 
system 300a, 300b is further configured to suck out fat from the subcutaneous region. The 
robotic system 300a, 300b may comprise a liposuction system comprising a suction syringe and 
a suction mechanism configured to such fat from the subcutaneous region via the suction 
syringe. The substance dispensing plan may further comprise a step of sucking out fat from the 
subcutaneous region. The robotic system 300a, 300b is thereby configured for liposuction in 
combination with dispensing the substance. According to some aspects, the step of dispensing 
a substance is omitted while the substance dispensing plan comprises steps comprising 
liposuction. The robotic system 300a, 300b is thereby configured for liposuction in a manual, 


semi-automatic and/or automatic manner. 


To sum up, the disclosed robotic systems are configured to implement the methods disclosed 
in relation to Fig.1 and may comprise control systems as disclosed in relation to Fig.2. Thus, all 
the technical features disclosed in relation to Figs. 1 and 2 may be included, mutatis mutandis, 


into the disclosed robotic systems, and vice versa. 


The present invention is not limited to the above-described preferred embodiments. Various 
alternatives, modifications and equivalents may be used. Therefore, the above embodiments 
should not be taken as limiting the scope of the invention, which is defined by the appending 


claims. 
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CLAIMS 


A computer implemented method for determining a substance dispensing plan, the 

method comprising 

- obtaining (S10) a digital representation of a set of a person’s current bodily features, 
and 

- determining (S20) a substance dispensing plan based on a comparison between the 
digital representation of the set of the person’s current bodily features and a set of 


desired bodily features. 


The method according to claim 1, further comprising 
- comparing (S15) the digital representation of the set of the person’s current bodily 


features to a digital representation of a set of desired bodily features. 


The method according to any of the preceding claims, wherein obtaining (S10) a digital 
representation of a set of a person’s current bodily features further comprises: 

- scanning (S101) the person’s face, and 

- generating (S102) a digital representation of a set of the person’s current facial 


features. 


The method according to claim 3, wherein the step of generating (S102) a digital 
representation of a set of the person’s current facial features is performed, at least in 


part, using facial recognition. 


The method according to any of claims 3-4, further comprising 
- comparing (S11) the digital representation of the set of the person’s current facial 


features to a set of desired facial features. 


The method according to claim 5, further comprising 
- determining (S22) how much substance to place under the skin of the person to fill 


the one or more wrinkles based on the comparison between the digital 
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representation of the set of the person’s current bodily features and the set of 


desired bodily features. 


The method according to any of the preceding claims, wherein determining (S20) the 

substance dispensing plan comprises 

- using (S201), at least in part, an artificial intelligence algorithm for making the 
comparison between the digital representation of the set of the person’s current 


bodily features and the set of desired bodily features. 


The method according to any of the preceding claims, wherein the substance dispensing 
plan comprises at least one of a 

e syringe skin penetration location(s), 

e syringe skin penetration attitude(s), and 


e syringe skin penetration depth(s). 


The method according to claim 8, wherein determining the substance dispensing plan 
comprises determining at least one instruction for control of movement of a robotic arm 
holding the syringe based on the determined syringe skin penetration location(s) and/or 


syringe skin penetration attitude(s) and/or syringe skin penetration depth(s). 


The method according to claim 9, wherein determining the substance determining plan 
comprises determining at least one instruction for dispensing of the substance via the 
syringe, said at least one instruction for dispensing of the substance of the syringe being 


correlated to the instructions for control of movement of the robotic arm. 


The method according to any of the preceding claim, further comprising 
- dispensing (S30) the substance, via a syringe, based on the determined substance 


dispensing plan. 


The method according to any of the preceding claims, wherein the substance dispensing 
plan comprises dispensing substance at a substance dispensing volume at a 


subcutaneous region of the person. 
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13. The method according to any of the preceding claims, further comprising 


determining (S12) the presence of one or more wrinkles based on the obtained 


digital representation of the set of the person’s current bodily features. 


14. Acomputer program comprising computer program code which, when executed, causes 


a robotic system to carry out the method according to any of claims 1-13. 


15. A control system for determining a substance dispensing plan, the control system 


comprising 


control circuitry, 
wherein the control circuitry is configured to carry out the method according to any 


of claims 1-13. 


16. The control system according to claim 15, wherein the control circuitry comprises 


a processor; and 

a memory, 

wherein the memory is configured to store a computer program according to claim 
14 thereon, and 

wherein the processor is configured to execute the computer program stored on the 


memory. 


17. A robotic system (200) for determining and executing a substance dispensing plan, the 


robotic system (200) comprising: 


a robotic arm (210), 

a substance delivery system (220) configured to dispense the substance into a 
subcutaneous region, 

at least one camera (240), 

control circuitry (250), 

wherein the at least one camera (240) is configured to obtain a digital representation 


of a set of a person’s current bodily features, 
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wherein the control circuitry (250) is configured to determine a substance dispensing 
plan based on a comparison between the digital representation of the set of the 


person’s current bodily features and a set of desired bodily features. 


18. The robotic system according to claim 17, wherein the substance delivery system (220) 
is configured to dispense the substance based on the determined substance dispensing 


plan. 


19. The robotic system according to claim 17 or 18, wherein the control circuitry (250) 
comprises a processor (252) and a memory (254), wherein the memory (254) is 
configured to store a computer program according to claim 12 thereon, and wherein the 
processor (252) is configured to execute the computer program stored on the memory 


(254). 


20. The robotic system according to any of claims 17-19, wherein the substance delivery 
system (220) comprises a syringe (230) arranged at the robotic arm (210), and 
wherein the substance delivery system (220) is configured to dispense the substance via 


the syringe (230). 


21. The robotic system according to any of claims 17-20, wherein the substance delivery 
system (220) is configured to receive a cartridge (260) comprising a syringe (230), the 
cartridge (260) comprising the substance, and 
wherein the substance delivery system (220) is configured to dispense the substance via 


the syringe (230). 


22. The robotic system according to any of claims 17-21, wherein the robotic arm is 


configured to move in six degrees of freedom. 


23. The robotic system according to any of claims 17-22, wherein the control circuitry is 
further configured to compare the digital representation of the set of the person’s 


current bodily features to a digital representation of a set of desired bodily features. 
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The robotic system according to any of claims 17-23, wherein the at least one camera is 
configured to scan the person’s face, and 
wherein the control circuitry is configured to generate a digital representation of a set 


of the person’s current facial features based on the scan. 


The robotic system according to claim 24, wherein the control circuitry is configured to 
generate the digital representation of the set of the person’s current facial features, at 


least in part, using facial recognition. 


The robotic system according to claim 24 or 25, wherein the comparison between the 
digital representation of the set of the person’s current bodily features and the set of 
desired bodily features comprises a comparison between the digital representation of 


the set of the person’s current facial features and a set of desired facial features. 


The robotic system according to any of claims 17-26, wherein the control circuitry is 
configured to determine the substance dispensing plan using, at least in part, an artificial 
intelligence algorithm for making the comparison between the digital representation of 


the set of the person’s current bodily features and the set of desired bodily features. 


The robotic system according to any of claims 17-27, wherein the substance dispensing 
plan comprises at least one of a 

e syringe skin penetration location, 

e syringe skin penetration attitude, and 


e syringe skin penetration depth. 


The robotic system according to claim 28, wherein the system is adapted to determine 
the substance dispensing plan by determining at least one instruction for control of 
movement of a robotic arm holding the syringe based on the determined syringe skin 
penetration location(s) and/or syringe skin penetration attitude(s) and/or syringe skin 


penetration depth(s). 
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The robotic system according to claim 29, wherein the system is adapted to determine 
the substance determining plan by determining at least one instruction for dispensing of 
the substance via the syringe, said at least one instruction for dispensing of the 
substance of the syringe being correlated to the instructions for control of movement of 


the robotic arm. 


The robotic system according to any of claims 29 or 30, wherein the system is adapted 
to execute the determined at least one instruction for control of movement of a robotic 


arm and/or at least one instruction for dispensing of the substance via the syringe. 


The robotic system according to any of claims 17-31, wherein the substance dispensing 
plan comprises dispensing substance at a substance dispensing volume at a 


subcutaneous region of the person. 


The robotic system according to any of claims 17-32, wherein the control circuitry is 
further configured to determine the presence of one or more wrinkles based on the 


obtained digital representation of the set of the person’s current bodily features. 


The robotic system according to claim 32, wherein the control circuitry is further 
configured to determine how much substance to place under the skin of the person to 
fill the one or more wrinkles based on the comparison between the digital 
representation of the set of the person’s current bodily features and the set of desired 


bodily features. 


The robotic system according to any of claims 17-33, wherein the substance delivery 


system is configured to dispense hyaluronic acid via the syringe. 


WO 2019/149876 PCT/EP2019/052480 


$10 
Obtaining a digital representation of a set of a person’s current bodily 
features 


Generating a digital representation of a set of the person’s current 
facial features 


| 
| Comparing the digital representation of the set of the person’s current : 
facial features to a set of desired facial features 


eee ee ie ee 


| 
Determining the presence of one or more wrinkles based on the l 
obtained digital representation of the set of the person’s current bodily i 
features | 


| 
Comparing the digital representation of the set of the person’s current | 
bodily features to a digital representation of a set of desired bodily | 
features | 


Determining a substance dispensing plan based on a comparison 
between the digital representation of the set of the person’s current 
bodily features and a set of desired bodily features 


Using, at least in part, an artificial intelligence algorithm for making 
the comparison between the digital representation of the set of the 
| person's current bodily features and the set of desired bodily features 


| S22 | 
Determining how much substance to place under the skin of the person ! 
| to fill one or more wrinkles based on the comparison between the digital | 
| representation of the set of the person’s current bodily features and the |! 
| set of desired bodily features 


| | 
| Dispensing the substance, via a syringe, based on the determined i 
substance dispensing plan | 


PCT/EP2019/052480 


WO 2019/149876 


INTERNATIONAL SEARCH REPORT 


International application No 


PCT/EP2019/052480 


A. CLASSIFICATION OF SUBJECT MATTER 


INV. G16H40/60 G16H20/17 
ADD. 


According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


EPO-Internal 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 
X 
A 


WO 2017/209551 Al (CHOI KYU DONG [KR]) 1-34 
7 December 2017 (2017-12-07) 
abstract 


US 2015/157259 Al (BRADU STEFAN [US]) 
11 June 2015 (2015-06-11) 
paragraph [0018] - paragraph [0161] 


US 2005/137584 Al (LEMCHEN MARC S [US]) 
23 June 2005 (2005-06-23) 
paragraph [0021] - paragraph [0025] 


[| Further documents are listed in the continuation of Box C. See patent family annex. 


* Special categories of cited documents : : . y = ET 
"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 


"A" document defining the general state of the art which is not considered the principle or theory underlying the invention 


to be of particular relevance 
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be 


filing date considered novel or cannot be considered to involve an inventive 
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 


cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 
means being obvious to a person skilled in the art 


"P" document published prior to the international filing date but later than 
the priority date claimed "&" document member of the same patent family 


Date of the actual completion of the international search Date of mailing of the international search report 


10 April 2019 23/04/2019 


Name and mailing address of the ISA/ Authorized officer 
European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, * * * 
Fax: (+31-70) 340-3016 Rinelli, Pietro 


Form PCT/ISA/210 (second sheet) (April 2005) 


INTERNATIONAL SEARCH REPORT 


Information on patent family members 


International application No 
PCT/EP2019/052480 
cited in search report date member(s) date 
WO 2017209551 = Al 07-12-2017 KR 101739693 B1 24-05-2017 
WO 2017209551 Al 07-12-2017 


Form PCT/ISA/210 (patent family annex) (April 2005) 


